Involvement of Smad proteins in the differentiation of pancreatic AR42J cells induced by activin A.
Activin A induces differentiation of amylase-secreting pancreatic AR42J cells into endocrine cells. This study assesses the role of Smad proteins in the actions of activin A in AR42J cells. The expression of Smad proteins was determined by northern blotting. Phosphorylation and translocation of Smad2 was measured by transfecting flag-tagged Smad2. Involvement of Smad2 was examined by transfecting cDNA encoding N-terminal and C-terminal domains of Smad2. The mRNAs for Smad2 and Smad4 were abundantly expressed whereas the expression of mRNA for Smad1 and Smad3 was very low. Activin A induced serine-phosphorylation and the subsequent accumulation of the Smad2 in nuclei. Transfection of the N-terminal domain of Smad2, which acts as a dominantly negative mutant (Smad2-N), blocked the morphological changes induced by activin A whereas the C-terminal domain of Smad2, which acts as a constitutively active mutant (Smad2-C), reproduced the activin-induced morphological changes. Similarly, Smad2-N blocked apoptosis induced by activin A and Smad2-C induced apoptosis. Activin A converted AR42J into insulin-secreting cells in the presence of hepatocyte growth factor and introduction of Smad2-N inhibited the differentiation. Smad2-C, however, did not induce differentiation in the presence of hepatocyte growth factor. Activation of the Smad2 pathway is necessary and sufficient to induce apoptosis and morphological changes. Although activation of the Smad2 pathway is required, it is not solely sufficient for the differentiation of AR42J into endocrine cells.